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Abstract The characteristic fingerprint spectrum of levodopa (L-DOPA) in the frequency range of 0.5-14.5 THz
was obtained by using an air plasma terahertz time-domain spectroscopy system, and the variation in absorption
spectrum with temperature was investigated. Density functional theory was used to calculate the L-DOPA crystal
cell structure and for the spectral analysis of terahertz vibration. The results show that L-DOPA terahertz
absorption peaks correspond to different collective vibrations and molecular local vibrations. The collective
vibrations of L-DOPA have a wide distribution in the terahertz range, and the benzene ring and molecular side chain
exhibit distinct vibrational modes. The vibration specificity is closely related to the molecular conformation and
hydrogen-bonding interactions.
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Table 1

#1

L-DOPA St Ho A LA R R i 06 1 41 3l 4 X

Comparison of spectra and vibrational modes of absorption peaks of L-DOPA

Experimental /THz

Theoretical /THz

Vibrational mode assignment

293 K 83 K 0K
1.68 1.71 1.90 Collective vibration; molecule deformation
2.05 2.01 2.26 Collective vibration; mainly from v (N, Hi ) +t(—Cq4, Oa))
2.38 2.49 2.50 Collective vibration; molecule deformation
2.76 2.80 2.95 Collective vibration
3.14 3.23 3.27 Collective vibration; mainly from v (N, Hy ,—C, H,)
3.50 3.55 ,
3.89 Mainly from w (Ar—O, H, —C¢, O,) +r (Ng, Hi )
3.80 3.92
4.45 4.47 Collective vibration; mainly from t (N, Hy )+ 8. (—C) Oy, Ony)
5.02 5.24 Collective vibration; mainly fromr (N, Hy )
5.58 5.89 Mainly from ® (R)
6.01 6.53 Mainly from v(side chain)
7.64 7.47 Collective vibration; mainly from w (C, H)
9.14 9.21 Mainly from v(—C, H,)
9.47 9.46 Mainly from v(—C¢, H)
9.96 9.87 Mainly from v(—C, H,» N, Hi )
10.57 Mainly from ® (R);v (N, Hy )
1075 11.01 Mainly from & (Ar—O¢, H, —O¢, H)
12.63 12.39 Mainly from v (N, Hy ,—C, Hy)
13.79 13.78 Mainly from w(C, He,, Cesy Heroy )
14.28 13.98 Mainly from w(C, Hey, Cegy Heroy)

v, rotation; t. translation; w, wagging; r. rocking; 8, . twisting; 8, bending; ® (R): non-planar ring deformation; Ar:

aromatic ring.
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